(19) 



J 



ll 



(12) 



(43) Date of publication: 

03.1 2.1 997 Bulletin 1 997/49 

(21) Application number: 97108319.1 

(22) Date of filing: 22.05.1 997 



Europdisches Patentamt 
European Patent Office 
Office europ6en des brevets (11) EP 0 81 0 589 A2 

EUROPEAN PATENT APPLICATION 

(51) IntCI. 6 : G11B7/12 



(84) Designated Contracting States: 


• Kojima, Chiaki 


DE FR GB 


Shinagawa-ku, Tokyo (JP) 


(30) Priority: 27.05.1996 JP 154839/96 


(74) Representative: 




Muller, Frithjof E., Dipl.-lng. 


(71) Applicant: SONY CORPORATION 


Patentanwdlte 


Tokyo (JP) 


MULLER & HOFFMANN, 


(72) Inventors: 


Innere Wiener Strasse 17 


81667 Munchen (DE) 


• Taniguchi, Tadashi 


Shinagawa-ku, Tokyo (JP) 





(54) Optical pickup device with a plurality of laser couplers 



(57) An optical pickup device with the capability to 
read data from and write data to different kinds of optical 
discs in different formats and a composite optical device 
used in the optical pickup device. An optical pickup 
device is made by combining two laser couplers LC1 
and LC2 that are designed for optimum read/write spec- 



ifications for optical discs which are different in format 
from each other. In one embodiment, two laser couplers 
LC1 and LC2 are incorporated on a common photodi- 
ode IC to form a single laser coupler, and the laser cou- 
pler is used in an optical pickup device. 
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Description 

BACKGROUND OF THE INVENTION 

The invention relates to optical pickup devices and s 
composite optical devices especially suitable for use in 
an optical disc system. 

Along with the recent diversification of optical disc 
systems, there has been an increase in incompatible 
optical discs using what are referred to herein as differ- 10 
ent read/write formats (or simply formats) (for example, 
CD, CD-R MD, MO, Phase Change Disc DVD, and so 
on). These read/write formats can very, e.g., by using 
laser light from a semiconductor laser for emitting light 
in the band of 780 nm, laser light from an emitting sem- is 
iconductor laser for emitting red light in the band of 635 
nm (or 650 nm), laser light from a semiconductor laser 
for emitting blue light, and so forth. The optical pickup 
devices used to read from and write to these different 
optical recording media then have what are referred to 20 
herein as different read/write specifications. 

In order to use a common optical disc system to 
record and reproduce signals wit different kinds of opti- 
cal discs having different formats, a system needs differ- 
ent optical pickup devices for respective optical discs 25 
having different read/write formats. 

On the other hand, considering the large differ- 
ences in purpose and characteristics between writing 
semiconductor lasers and reading semiconductor 
lasers, it would be easier for making an optical pickup 30 
device, in some applications, to use a semiconductor 
laser only for writing and another semiconductor laser 
for reading. 

However, the use of different optical pickup devices 
for respective optical discs of different formats invites an 35 
increase in the dimensions and cost of the optical disc 
system. Especially when a packaged writing semicon- 
ductor laser and a packaged reading semiconductor 
laser are used to make up an optica! pickup device, the 
optical pickup device itself, and an optical disc system 40 
using it, become more bulky. At the same time, these 
semiconductor lasers and photodetector elements are 
difficult to assemble because adjustment of their optical 
axes is more difficult than conventional devices. 

45 

SUMMARY OF T H5 M E NTI O N 

It is, therefore, an object of the invention to provide 
an optical pickup device that can be used for both read- 
ing from and writing to different kinds of optical discs so 
having different read/write formats, and yet has a small- 
scaled, easily assembled structure. 

Another object of the invention is to provide a com- 
posite optical device that can be used for both reading 
from and writing to different kinds of optical discs having ss 
different read/write formats when used in an optical 
pickup device, and contributes to miniaturization and 
easier assembly of the optical pickup device. 

According to a first aspect of the invention, there is 



provided an optical pickup device comprising: 

a plurality of a composite optical devices, each hav- 
ing a light emitting element, a photodetector ele- 
ment and a transparent optical element with a 
partial reflective plane that are supported on a base 
body, the composite optical devices having different 
read/write specifications.. 

Typically, the light emitting elements are different 
from each other in light emitting wavelength and/or opti- 
cal output power. Each light emitting element, photode- 
tector element and transparent optical element typically 
is arranged so that the optical axis of exist light from the 
light emitting element and the optical axis of incident 
light to the photodetector element substantially coincide 
on the partial reflective plane of the transparent optical 
element. 

According to another aspect of the invention, there 
is provided a composite optical device comprising: 

a plurality of light emitting elements, a photodetec- 
tor element and a transparent optical element hav- 
ing a partial reflective plane that are provided on a 
base body, the light emitting elements having differ- 
ent read/write specifications. 

Typically, the light emitting elements are different 
from each other in light emitting wavelength and/or opti- 
cal output power. Each light emitting element, photode- 
tector element and each transparent optical element are 
typically arranged so that the optical axis of exit light 
from the light emitting element and the optical axis of 
incident light to the photodetector element substantially 
coincide on the partial reflective plane of the transparent 
optical device. 

The optical pickup device having the above con- 
struction according to the invention can be used for both 
reading of and writing to different kinds of optical discs 
having different formats by designing its composite opti- 
cal devices to have specifications in accordance with 
the different kinds of optical discs. Since the composite 
optical devices can be miniaturized, the optical pickup 
device also can be small-scaled. Moreover, since light 
emitting elements, photodetectors and transparent opti- 
cal elements in the composite optical devices are previ- 
ously adjusted in optical axis, etc., the optical pickup 
device can be assembled easily. 

The composite optical device having the above 
construction according to the invention can be used for 
both writing to and reading of different kinds of optical 
discs having different formats by designing individual 
light emitting elements to have specifications in accord- 
ance with the different kinds of optical discs. Since the 
composite optical device can be miniaturized, a minia- 
turized optical pickup device can be made by using the 
optical pickup device. Moreover, since optical axes. etc. . 
of light emitting elements, photodetectors and transpar- 
ent optical elements in the composite optical devices 
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can be adjusted easily like those of a conventional com- 
posite optical device having a single light emitting ele- 
ment, they can be assembled easily. 

These and other features of the invention are dis- 
cussed in greater detail below in the following detailed 
description of the presently preferred embodiments with 
reference to the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a perspective view showing a typical laser 
coupler used in an optical pickup device according to a 
first embodiment of the invention. 

Fig. 2 is a cross-sectional view showing a typical 
laser coupler used in an optical pickup device according 
to the first embodiment of the invention. 

Fig.3 is a plan view showing a pattern of photodi- 
odes for detecting optical signals in the laser coupler 
shown in Figs. 1 and 2. 

Fig. 4 is a perspective view showing a laser coupler 
packaged in a flat package. 

Fig. 5 is a schematic diagram for explaining behav- 
iors when a laser coupler is applied to an optical pickup 
device. 

Fig. 6 is a schematic diagram showing a laser cou- 
pler according to the first embodiment of the invention. 

Fig. 7 is a perspective view showing a laser coupler 
according to a second embodiment of the invention. 

Fig. 8 is a perspective view showing a laser coupler 
according to a third embodiment of the invention. 

Fig. 9 is a perspective view showing a laser coupler 
according to a fourth embodiment of the invention. 

Fig. 1 0 is a perspective view showing a laser cou- 
pler according to a fifth embodiment of the invention. 

Fig. 11 is a perspective view showing a laser cou- 
pler according to a sixth embodiment of the invention. 

Fig. 1 2 is a perspective view showing a laser cou- 
pler according to another embodiment of the invention. 

Fig. 13 schematically illustrates an optical disc sys- 
tem employing principles of the invention. 

DETAILED DESCRIPTION OF THE PRESENTLY PRE- 
FERRED EMBODIMENTS 

Embodiments of the invention are explained below 
with reference to the drawings. Identical or equivalent 
elements or parts are labeled with common reference 
numerals in all figures of the drawings. However, it 
should be noted that a laser coupler is a kind of a com- 
posite optical device. 

Figs. 1 and 2 show a laser coupler, which is a type 
of a composite optical device. Fig. 1 is a perspective 
view of the laser coupler, and Fig. 2 is a cross-sectional 
view of the laser coupler taken along its lengthwise 
direction. 

As shown in Figs. 1 and 2, the laser coupler 
includes a microprism 2 made from optical glass and a 
LOP (Laser On Photodiode) chip having a semiconduc- 
tor laser 4 supported on a photodiode 3 which are 



mounted in close locations on a photodiode IC 1 . The 
photodiode IC 1 incorporates a pair of photodiodes 
PD1, PD2 and other well known elements (not shown) 
such as a current-to-voltage converting amplifier, an 

5 operational processing circuit, and so on. The photodi- 
ode 3 is used to monitor optical outputs from the rear 
end surface of the semiconductor laser 4 and to control 
optical output power from the front end surface of the 
semiconductor laser 4. Since the semiconductor laser 4 

w is mounted so as to locate its junction downward in most 
cases, the photodiode 3 also functions to support the 
semiconductor laser 4 sufficiently high above the sur- 
face of the photodiode IC 1 to prevent that the laser 
beam emitted from the front end surface of the semicon- 

75 ductor laser 4 is reflected by the surface of the photodi- 
ode IC 1 and becomes noise light. 

As shown in Fig. 2, the microprism 2 has a sloped 
surface 2a, a top surface 2b, a bottom surface 2c, and 
surfaces 2d and 2e. The sloped surface 2a has a half 

20 mirror 5, the top surface 2b has a total reflective film 6, 
the bottom surface 2c has an antireflection coating 7, 
the end surface 2d is a polished surface, and the end 
surface 2e has a light absorption film 8. A typical dimen- 
sion of the microprism 2 is 0.6 mm in height, 1 .52 mm in 

25 total length, 1 .8 mm in width and 1.1 mm in length of the 
top surface 2b. 

Further formed on the antireflection coating 7 on 
the bottom surface 2c of the microprism 2 is a silicon 
dioxide (Si0 2 ) film (not shown). On the other hand, 

30 formed on the photodiode PD1 of the photodiode IC 1 is 
a silicon nitride (SiN) film (not shown). Another Si0 2 film 
9 overlies the SiN film and the photodiode PD2. The 
microprism 2 is mounted on the photodiode IC 1 by 
bonding the Si0 2 film on the bottom surface 2c of the 

35 microprism 2 to the Si0 2 film 9 on the photodiode IC 1 
with an adhesive 10. In this case, the SiN film on the 
photodiode PD1 and the overlying portion of the Si0 2 
film 9 form a half mirror. The Si0 2 film on the antireflec- 
tion coating 7 reinforces the adhesive force of the micro- 

40 prism 2 by the adhesive 10. The Si0 2 film 9 passivates 
the surface of the photodiode IC 1 and reinforces the 
adhesive force of the microprism 2 by the adhesive 10. 

The photodiodes PD1 and PD2 for detection of opti- 
cal signals may be of a quarter divisional type. That is, 

45 as shown in Fig. 3, the photodiode PD1 has four photo- 
diodes A1 to A4 separated from each other, and the 
photodiode PD2 has four photodiodes B1 to B4 sepa- 
rated from each other. 

As shown in Fig. 4, the laser coupler having the 

so above construction is contained in a flat package 1 1 , 
which may be made from ceramics, and is sealed by a 
window cap (not shown). 

Not explained are behaviors of the laser coupler 
with reference to Fig. 5. The laser light L emitted from 

55 the front end surface of the semiconductor laser 4 is 
reflected back by the half mirror (now shown ) on the 
slope surface 2a of the microprism 2, then converged by 
the objective lens OL, and enters onto the optical disc D. 
The objective lens OL may be integral with or a separate 
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body from the laser coupler. The laser light L reflected 
by the optical disc D enters into the interior of the micro- 
prism 2 through the half mirror on the slope surface 2a 
of the microprism 2. One half (50%) of the light entering 
into the microprism 2 enters into the photodiode PD1, 
and the other half (50%) is reflected by the half mirror on 
the photodiode PD1 and the top surface 2b of the micro- 
prism 2 successively, and then enters into the photodi- 
ode PD2. 

Although the laser coupler is designed so that the 
spot size of the laser light L on the photodiode PD1 and 
that on the photodiode PD2 coincide when the laser 
light L is focalized onto the record plane of the optical 
disc D, these spot sizes on the photodiodes PD1 and 
PD2 gradually differ as the focalized position deviates 
from the record plane due to a movement of the optical 
disc D. Therefore, if any difference between an output 
signai from the photodiode PD1 and an output signal 
form the photodiode PD2 is regarded as a deviation in 
focalized position, a focus error signal can be detected. 
By determining the zero value of the focus error signal 
to indicate proper focalization on the optical disc D, 
namely, the just focus point, an actual focus error signal 
is fed back to the focus servo system to adjust subse- 
quent focus error signals to zero. In this manner, proper 
focalization is maintained to ensure satisfactory record 
and reproduce operations of the optical disc D. In 
Fig. 3, the focus error signal is made from 
(A1+A2+B3+B4)-(A3+A4+B1+B2) . 

Based on the description made above, a first 
embodiment of the invention is explained below. In this 
embodiment, two laser couplers explained above are 
used to form an optical pickup device. 

Fig. 6 shows the optical pickup device according to 
the first embodiment of the invention. 

As shown in Fig. 6, the optical pickup device 
according to the first embodiment is made up of two 
laser couplers LC1 and LC2, half mirror HM and objec- 
tive lens OL. The laser couplers LC1 and LC2 may have 
the construction shown in Figs. 1 and 2, for example. In 
this case, the laser coupler LC1 is disposed to share a 
common optical axis with the half mirror HM and the 
objective lens OL. The laser coupler LC2 is disposed to 
substantially coincide its incident or exit optical axis with 
the incident or exit optical axis of the laser coupler LC1 
on the half mirror HM. The half mirror HM preferably has 
a polarizing function to polarize laser beams from the 
laser couplers LC1 and LC2 into different polarized 
beams to attain the maximum use of light. 

In the first embodiment, the laser coupler LC1 is 
designed in accordance with an optimum specification 
for record and reproduce of a particular kind of optical 
discs having a particular format. That is, the light emit- 
ting wavelength and/or optical output power of its semi- 
conductor laser 4, photodetective properties of the 
photodiodes PD1 and PD2, and so forth, are optimized 
for the particular optical disc. On the other hand, the 
laser coupler LC2 is designed in accordance with an 
optimum specification for record and reproduce of 



another kind of optical discs having a format different 
from the former one. That is, the light emitting wave- 
length and/or optical output power of the semiconductor 
laser 4, photodetective characteristics of the photodi- 

s odes PD1 and PD2, etc. are optimized for the other kind 
of optical disc. 

Usable as the semiconductor laser 4 are, e.g., a 
semiconductor laser for light emitting wavelength in the 
band of 780 nm and optical output power of several mil- 

io liwatt, a semiconductor laser for light emitting wave- 
length in the band of 780 nm and optical output power of 
decades of milliwatt, a semiconductor laser for emitting 
red light (light emitting wavelength in the band of 635 to 
680 nm, approximately) and optical output power of sev- 

15 eral milliwatt, a semiconductor laser for emitting red light 
(light emitting wavelength around 635 to 680 nm) and 
optical output power of decades of milliwatt, a semicon- 
ductor laser for emitting blue light (light emitting wave- 
length around 500 nm) and optical output power of 

20 several milliwatt, and a semiconductor laser for emitting 
blue light (light emitting wavelength around 500 nm) and 
optical output power of several milliwatt. Clearly, a laser 
is selected depending on the purpose. 

Since the optical pickup device according to the first 

25 embodiment has the laser couplers LC1 and LC2 hav- 
ing optimum specifications for recording onto and repro- 
ducing from two kinds of optical discs in different 
formats, the optical pickup device is available for record- 
ing onto and reproducing from two kinds of optical discs 

30 in different formats by selectively using one of these 
laser couplers LC1 and LC2 depending on the format of 
an optical disc to be recorded or reproduced. Since 
these laser couplers LC1 and LC2 can be miniaturized, 
the optical pickup device can be small-scaled. Moreo- 

35 ver, since the semiconductor lasers 4, photodiodes 
PD1 , PD2, and microprisms 2 are previously adjusted in 
optical axis, etc., the optical pickup device can be 
assembled easily. 

Fig. 7 shows a laser coupler taken as a second 

40 embodiment of the invention, which is used in an optical 
pickup device. 

As shown in Fig. 7, the laser coupler according to 
the second embodiment includes two laser couplers 
LC1 and LC2 having the same construction shown in 

45 Figs. 1 and 2 and supported in close locations on a 
common photodiode IC 1 to orient their optical axes in 
parallel with each other. Like those in the first embodi- 
ment, the laser couplers LC1 and LC2 are individually 
designed in optimum specifications each for record and 

so reproduce of one kind of optical discs in a particular for- 
mat. 

The distance between the LOP chip of the laser 
coupler LC1 and the LOP chip of the laser coupler LC2 
is typically around 500 um, and 30 to 400 um in mini- 
55 mum, although depending on the mounting accuracy of 
these LOP chips. 

When an optical pickup device is made by using the 
laser coupler according to the second embodiment, the 
objective lens may be an integral body with or a sepa- 
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rate body from the laser coupler. The laser couplers 
LC1 and LC2 can commonly use a single objective lens. 

Also the second embodiment has the same advan- 
tages as those of the first embodiment. That is. when 
the laser coupler according to the second embodiment s 
is used in an optical pickup device, the optical pickup 
device is available for recording on and reproducing 
from two kinds of optical discs in different formats by 
selectively using one of these laser couplers LC1 and 
LC2 depending on the format of an optical disc to be 
recorded or reproduced. 

Additionally, since the laser couplers LC1 and LC2 
are incorporated into the common photodiode IC 1 , the 
optical pickup device can be miniaturized and can be 
fabricated economically because a single photodiode IC 
1 and a single package are sufficient to make up the 
optical pickup device. Moreover, adjustment of optical 
aces upon incorporating the laser couplers LC1 and 
LC2 on the photodiode IC 1 is relatively easy, like the 
laser coupler shown in Figs. 1 and 2. 

Since the semiconductor lasers 4, photodiodes 
PD1 , PD2 and microprisms 2 are previously adjusted in 
optical axis, etc., the optical pickup device can be 
assembled easily. 

Fig. 8 shows a laser coupler taken as a third 
embodiment of the invention, which is used in an optical 
pickup device. 

As shown in Fig. 8, in the laser coupler according to 
the third embodiment, a single common microprism is 
used for both laser couplers LC1 and LC2. A single 
sloped surface 2a is used by both laser couplers LC1 
and LC2. In the other aspects, the third embodiment is 
the same as the laser coupler of the second embodi- 
ment, and its explanation is omitted here. 

Here again, when an optical pickup device is made 
by using the laser coupler according to the third embod- 
iment, the objective lens may be an integral body with or 
a separate body from the laser coupler, and the laser 
couplers LC1 and LC2 can commonly use a single 
objective lens. 

Also the third embodiment has the same advan- 
tages as those of the second embodiment. 

Fig. 9 shows a laser coupler taken as a fourth 
embodiment of the invention, which is used in an optical 
pickup device. 

As shown in Fig. 9, in the laser coupler according to 
the fourth embodiment, two laser couplers LC1 and LC2 
are incorporated in a face-to-face relationship on a com- 
mon photodiode IC 1 to share common signal detecting 
photodiodes PD1 and PD2, common microprism 2, and 
a common optical axis. In this case, the microprism 2 
has two oppositely positioned sloped surfaces 2a for 
receiving incident light, which are slanting down toward 
respective LOP chips of the microprisms 2, respectively. 

In the other aspects, the laser coupler according to 
the fourth embodiment is the same as the laser coupler 
according to the second embodiment, and its explana- 
tion is omitted here. 

In the fourth embodiment, a typical distance 



between a laser beam L emitted from one of the semi- 
conductor laser 4 and reflected by one of the slope sur- 
faces 2a of the microprism 2 and another laser beam L 
emitted from the other semiconductor laser 4 and 
reflected by the other slope surface 2a is about 1 mm. 

Here again, when an optical pickup device is made 
by using the laser coupler according to the fourth 
embodiment, the objective lens may be integral with or 
separate from the laser coupler, and both laser couplers 
LC1 and LC2 may share a common objective lens. 

Also the fourth embodiment has the same advan- 
tages as those of the second embodiment. In this case, 
because the laser couplers LC1 and LC2 share the 
common photodiodes PD1 and PD2 and the common 
microprism 2, the photodiode IC 1 can be miniaturized 
more, and also the optical pickup device can be small- 
scaled more. 

Fig. 10 shows a laser coupler taken as a fifth 
embodiment of the invention, which is used in an optical 
pickup device. 

As shown in Fig. 10, in the laser coupler according 
to the fifth embodiment, two semiconductor lasers 4 dif- 
ferent in light emitting wavelength and/or optical output 
power from each other are incorporated on a single 
LOP chip. More specifically, a photodiode chip 3 has a 
two-step top surface 3a. Formed on a lower step of the 
two-step top surface a is a semiconductor laser 4 
designed for optimum light emitting wavelength and/or 
optical output power for writing to and reading from the 
same kind of discs in a particular format. Formed on the 
higher step of the two-step top surface 3a is another 
semiconductor laser 4 designed for optimum light emit- 
ting wavelength and/or optical output power for write 
and read of different kinds of optical discs in different 
formats. The height of the step portion 3a is large 
enough to prevent interference between laser beams L 
emitted from the front end surface of both semiconduc- 
tor lasers 4. 

In the other aspects, the fifth embodiment is the 
same as the laser coupler according to the second 
embodiment, and its explanation is omitted here. 

Here again, when an optical pickup device is made 
by using the laser coupler according to the fifth embod- 
iment, the objective lens may be integral with or sepa- 
rate from the laser coupler, and both laser couplers LC1 
and LC2 may share a common objective lens. 

Also the fifth embodiment has the same advan- 
tages as those of the second embodiment In this case, 
because the laser couplers LC1 and LC2 share the 
common photodiodes PD1 and PD2, the common 
microprism 2 and the common microprism sloped sur- 
face 2a, the photodiode IC 1 can be miniaturized more, 
and also the optical pickup device can be small-scaled 
more. 

Fig. 11 shows a laser coupler taken as a sixth 
embodiment of the invention, which is used in an optical 
pickup device. 

As shown in Fig. 1 1 , in the laser coupler according 
to the sixth embodiment, two laser couplers LC1 and 
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LC2 are incorporated in a face-to-face relationship on a 
common photodiode IC 1 to share the common photodi- 
odes PD1 , PD2 or PD1 * for detecting optical signals (in 
this case, the photodiode PD2), the common micro- 
prism 2, and a common optical axis. In this case, the 5 
laser coupler LC1 uses the photodiodes PD1 and PD2 
to detect optical signals, and the laser coupler LC2 uses 
the photodiodes PD1 * and PD2 to detect optical signals. 
In the other respects, the sixth embodiment is the same 
as the laser coupler according to the second embodi- 10 
ment, and its explanation is omitted here. 

Here again, when an optical pickup device is made 
by using the laser coupler according to the sixth embod- 
iment, the objective lens may be integral with or sepa- 
rate from the laser coupler, and both laser couplers LC1 15 
and LC2 may share a common objective lens. Also the 
sixth embodiment has the same advantages as those of 
the second embodiment. 

Although the invention has been explained by way 
of some embodiments, the invention is not limited to the 20 
illustrated examples, but involves various changes or 
modifications within the spirit and scope of the inven- 
tion. 

For example, numerical values and materials indi- 
cated in the explanation of embodiments are only exam- 25 
pies, and different numerical values and materials may 
be used in the invention. 

In the first embodiment, the half mirror may be 
replaced by a polarizing beam splitter, for example, and 
the objective lens OL may be made as a separate body 30 
from the optical pickup device. 

Although the fourth embodiment has been 
explained as the laser couplers LC1 and LC2 sharing 
common photodiodes PD1, PD2 and a common micro- 
prism 2, and the sixth embodiment has been explained 35 
as the laser coupler LC1 or LC2 sharing a common pho- 
todiode PD2 and a common microprism 2, a pair of pho- 
todiodes PD1 and PD2 may be provided for laser 
couplers LC1 and LC2 to share a common optical axis, 
so that the laser coupler LC1 and LC2 share only the 40 
microprism 2. 

In the first to sixth embodiments, although two laser 
couplers LC1 and LC2 are incorporated on a common 
photodiode IC 1 to make up a single laser coupler, three 
or more laser couplers may be incorporated on a com- 45 
mon photodiode IC 1 to form a single laser coupler. 

Also when two laser couplers LC1 and LC2 on com- 
mon substrate 1 2 are mounted in a parallel alignment in 
the lateral direction in a common flat package 11 , as 
shown in Fig. 12, and the package 1 1 is used in an opti- so 
cat pickup device, the same advantages as those of the 
above embodiments can be obtained. Here again, both 
laser couplers LC1 and LC2 can use a common objec- 
tive lens. However, taking the lens field into account, the 
laser couplers LC1 and LC2 are preferably mounted in 55 
close locations up to 100 um, for example. Alternatively, 
these laser couplers LC1 and LC2 may be arranged in a 
serial alignment within the common flat package 11. 
Moreover, three or more laser couplers may be 



mounted in a common flat package 1 1 . 

In Fig. 13, there is schematically illustrated an opti- 
cal disc system 100 employing anyone of the previously 
discussed optical devices of the invention. As illus- 
trated, in the optical system 100, an optical device 102 
can be employed in which laser coupler LC1, LC2 to 
LCn are used to read from and write to an optical 
recording medium 104 (appropriately supported and 
driven by well known means not illustrated here). 

As illustrated, appropriately associated with the 
optical device 102 is circuitry 106 for driving the laser 
couplers LC1 to LCn in accordance with well known 
technology. Additionally, there is provided a selector 108 
to switch between the laser couplers LC1 to LCn as 
necessary The selector 108 can take many forms, 
including a circuit driven by an electronic signal from the 
driver circuitry 106. A switch 110 may be coupled to the 
circuitry 106 to enable manual selection of a laser cou- 
pler, and, therefore, a format, by a user. Otherwise, the 
selection may be accomplished automatically by read- 
ing information stored on the optical recording medium 
104 with one or more of the laser couplers. It is believed 
that such techniques could be readily implemented by 
those of ordinary skill in the art. 

As illustrated, the selector 108 and driver circuitry 
106 may be provided as part of overall circuitry 112 
used to operate the optical disc system 100. Such cir- 
cuitry 112, apart from the inclusion of selector 108 and 
the switch means 110 should be well known in the art. 

As described above, the optical pickup devices 
according to the invention are available for writing to and 
reading from different kinds of optical discs in different 
formats from each other, and promises miniaturization 
and easy assembly thereof because the include a plu- 
rality of composite optical devices having different 
read/write specifications. 

Because the composite optical devices according 
to the invention have light emitting elements with differ- 
ent read/write specifications, an optical pickup device 
using the composite optical devices is available from 
writing to and reading from different kinds of optical 
discs of different read/write formats, and can be minia- 
turized and assembled easily. 

Also, it will be readily understood by those of ordi- 
nary skill in the art how the various embodiments 
described above can be modified and/or combined to 
include more than two laser photocouplers to enable 
read/write interaction with recording media with more 
than two read/write formats. 

Although modifications and changes may be sug- 
gested by those skilled in the art, it is the intention of the 
inventors to embody within the patent warranted hereon 
all changes and modifications as reasonably and prop- 
erly come within the scope of their contribution to the 
art. 

Claims 

1 . An optical pickup device comprising: 
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a plurality of a composite optical devices, each 
having a light emitting element, a photodetec- 
tor element and a transparent optical element 
with a partial reflective plane that are sup- 
ported on a base body, said composite optical 
devices having different read/write specifica- 
tions. 

2. The optical pickup device according to claim 1, 
wherein said light emitting elements of said com- 
posite optical devices are different from each other 
in light emitting wavelength. 

3. The optica) pickup device according to claim 1, 
wherein said light emitting elements of said com- 
posite optical devices are different from each other 
in optical output power. 

4. The optical pickup device according to claim 1, 
wherein, said light emitting element, said photode- 
tector element and said transparent optical element 
in each said composite optical device are disposed 
so that the optical axis of exit light from said light 
emitting element and the optical axis of incident 
light to said photodetector element substantially 
coincide on said partial reflective plane of said 
transparent optical element. 

5. The optical pickup device according to claim 1, 
wherein said base body is a semiconductor sub- 
strate, said light emitting device is a semiconductor 
laser, said photodetector element is a photodiode, 
and said transparent optical element is a prism. 

6. A composite optical device comprising: 

a plurality of light emitting elements, a photode- 
tector element and a transparent optical ele- 
ment having a partial reflective plane that are 
provided on a base body, said light emitting ele- 
ments having different read/write specifica- 
tions. 

7. The composite optical device according to claim 6, 
wherein said light emitting elements are different 
from each other in light emitting wavelength. 

8. The composite optical device according to claim 6, 
wherein said light emitting elements are different 
from each other in optical output power. 

9. The composite optical device according to claim 6, 
wherein each said light emitting element, said pho- 
todetector elements and said transparent optical 
elements are disposed so that the optical axis of 
exit light from said light emitting device and the opti- 
cal axis of incident light to said photodetector ele- 
ment substantially coincide on said partial reflective 
plane of said transparent optical element. 



10. The composite optical device according to claim 6, 
wherein said light emitting elements are arranged 
side-by-side to align their optical axes substantially 
in parallel, each said light emitting element having 

5 its own said transparent optical element. 

11. The composite optical device according to claim 6, 
wherein said light emitting elements are arranged 
side-by-side to align their optical axes substantially 

io in parallel, said light emitting elements having a 
common said transparent optical element. 

12. The composite optical device according to claim 6, 
wherein said light emitting elements are arranged 

is to share a common optical axis and to share a com- 
mon said optical device. 

13. The composite optical device according to claim 6, 
wherein said light emitting elements are disposed 

20 at different heights from the surface of said base 
body. 

14. The composite optical device according to claim 6, 
wherein said light emitting elements are arranged 

25 to share a common optical axis and to share a part 
of said photodetector element. 

15. The composite optical device according to claim 6, 
wherein said base body is a semiconductor sub- 
so strate, said light emitting element is a semiconduc- 
tor laser, said photodetector element is a 
photodiode, and said transparent optical element is 
a prism. 

35 16. An optical pickup device comprising a plurality of 
photocouplers having different read/write specifica- 
tions so as to enable the optical device to read from 
and write to recording media having a like plurality 
of different read/write formats. 

40' 

17. The optical pickup device of claim 16. wherein the 
photocouplers are mounted within a single flat 
package. 

45 18. Hie optical pickup device of claim 16, wherein the 
photocouplers are formed on a common substrate. 

1 9. The optical pickup device of claim 1 6, wherein there 
are two photocouplers and the photocouplers share 

so a common half mirror such that one photocoupler is 
aligned with the axis of the direct light passing 
through the half mirror while the other photocoupler 
is aligned with the axis of incident light reflected by 
the half mirror. 

55 

20. The optical pickup device of claim 16. further com- 
prising a prism shared in common by the photocou- 
plers with the prism used by the photocouplers to 
reflect light toward the optical recording medium. 
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21. The optical pickup device of claim 20, wherein the 
photocoupters share a common reflecting surface 
of the prism. 

22. The optical pickup device of claim 20, wherein the 
prism has a plurality of reflecting surfaces and the 
photocouplers use different reflecting surfaces of 
the prism. 

23. The optical pickup device of claim 21, wherein the 
photocouplers are positioned in side-by-side rela- 
tionship. 

24. The optical pickup device of claim 20, wherein the 
photocouplers are positioned in over-and-under 
relationship. 

25. The optica! pickup device of claim 21, wherein the 
photocouplers are positioned in confronting rela- 
tionship on opposite sides of the prism. 

26. The optical pickup device of claim 25, wherein the 
photocouplers are operatively interconnected so as 
to share in common photo diodes located under 
said prism. 

27. An optical disc system comprising an optical pickup 
device having a plurality of a composite optical 
devices, each having a light emitting element, a 
photodetector element and a transparent optical 
element with a partial reflective plane that are sup- 
ported on a base body, said composite optical 
devices having different read/write specifications, a 
circuit for driving said optical device and a selector 
for selecting between said composite optical 
devices. 

28. The optical disc system according to claim 27, 
wherein said light emitting elements of said com- 
posite optical devices are different from each other 
in light emitting wavelength. 

29. The optical disc system according to claim 27, 
wherein said light emitting elements of said com- 
posite optical devices are different from each other 
in optical output power. 

30. The optical disc system according to claim 27, 
wherein, said light emitting element, said photode- 
tector element and said transparent optical element 
in each said composite optical device are disposed 
so that the optical axis of exit light from said light 
emitting element and the optical axis of incident 
light to said photodetector element substantially 
coincide on said partial reflective plane of said 
transparent optical element. 

31. The optical disc system according to claim 27, 
wherein said base body is a semiconductor sub- 



strate, said light emitting device is a semiconductor 
laser, said photodetector element is a photodiode, 
and said transparent optical element is a prism. 

5 32. An optical disc system comprising a plurality of pho- 
tocouplers having different read/write specifications 
so as to enable the optical device to read from and 
write to recording media having a like plurality of dif- 
ferent read/write formats, a circuit for driving said 

10 optical device and a selector for selecting between 
said composite optical devices. 

33. The optical disc system of claim 32, wherein the 
photocouplers are mounted within a single flat 

75 package. 

34. The optical disc system of claim 32, wherein the 
photocouplers are formed on a common substrate. 

20 35. The optical disc system of claim 32, wherein there 
are two photocouplers and the photocouplers share 
a common half mirror such that one photocoupler is 
aligned with the axis of the direct light passing 
through the half mirror while the other photocoupler 

25 is aligned with the axis of incident light reflected by 
the half mirror. 

36. The optical disc system of claim 32, further com- 
prising a prism shared in common by the photocou- 

30 piers with the prism used by the photocouplers to 
reflect light toward the optical recording medium. 

37. The optical disc system of claim 36, wherein the 
photocouplers share a common reflecting surface 

35 of the prism. 

38. The optical disc system of claim 36, wherein the 
prism has a plurality of reflecting surfaces and the 
photocouplers use different reflecting surfaces of 

40 the prism. 

39. The optical disc system of claim 37, wherein the 
photocouplers are positioned in side-by-side rela- 
tionship. 

45 

40. The optical disc system of claim 36, wherein the 
photocouplers are positioned in over-and-under 
relationship. 

so 41. The optical disc system of claim 37, wherein the 
photocouplers are positioned in confronting rela- 
tionship on opposite sides of the prism. 

42. The optical disc system of claim 41, wherein the 
55 photocouplers are operatively interconnected so as 
to share in common photo diodes located under 
said prism. 
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